Alcohol, tobacco and drug use tends to begin in adolescence (Bonomo & Proimos, 2005; Howlett et al., 2012; Mirza & Mirza, 2008) . Early initiation is associated with greater likelihood of more frequent use and substance misuse problems (Bremner et al., 2011; Feinstein et al., 2012). Many factors have been identified which influence the likelihood that adolescents will use substances (Hawkins et al., 1992) . , 2011; Scottish Government, 2008) ; and have been promoted in prevention programmes (Mares et al., 2011; van der Vorst et al., 2010). While other parenting and non-parenting factors might be important, the purpose of this review was to examine PCC and communication as these factors are core elements of good parenting and are amenable to change via family based interventions (DeVore & Ginsburg, 2005; Jackson et al., 2011; Newman et al., 2008) . Furthermore, gaining a greater understanding of these protective factors can influence future parenting interventions to delay or reduce adolescent substance use.
Introduction
Alcohol, tobacco and drug use tends to begin in adolescence (Bonomo & Proimos, 2005; Howlett et al., 2012; Mirza & Mirza, 2008) . Early initiation is associated with greater likelihood of more frequent use and substance misuse problems (Bremner et al., 2011; Feinstein et al., 2012) . Many factors have been identified which influence the likelihood that adolescents will use substances (Hawkins et al., 1992) . Family and parenting factors receive a great deal of attention in this literature (Velleman et al., 2005; Velleman & Templeton, 2007; Velleman, 2009) . Parent-child connectedness (PCC) and communication have been highlighted as potential protective factors against substance use and misuse in adolescence. They have recently received increased attention in social science; are highly relevant to current policy which prioritises early intervention within the context of the family (Jackson et al., 2011; Scottish Government, 2008) ; and have been promoted in prevention programmes (Mares et al., 2011; van der Vorst et al., 2010) . While other parenting and non-parenting factors might be important, the purpose of this review was to examine PCC and communication as these factors are core elements of good parenting and are amenable to change via family based interventions (DeVore & Ginsburg, 2005; Jackson et al., 2011; Newman et al., 2008) . Furthermore, gaining a greater understanding of these protective factors can influence future parenting interventions to delay or reduce adolescent substance use.
targeted conversations about alcohol, tobacco and drug use that parents have with their children, covering a range of topics, such as depictions in the media, negative effects and risks of using substances (Ryan et al., 2010) . These types of conversations are regularly promoted in prevention campaigns (Miller-Day & Dodd, 2004) . Previous reviews of the literature have suggested that both PCC and communication are protective against substance use during adolescence (Kingon & O'Sullivan, 2001; Ryan et al., 2010) . There is also evidence that interventions involving parenting sessions, including strengthening relationships and communication, may be effective in reducing and preventing alcohol (Foxcroft & Tsertsvadze, 2011) and tobacco use (Thomas et al., 2015) ; there is limited evidence in terms of drug use (Gates et al., 2009 ). However, the findings of these reviews are somewhat limited.
Firstly, PCC and communication tend to be considered separately, despite an important interaction between the two (Lezin et al., 2004) . Secondly, alcohol, tobacco and drug use have been examined separately. In their systematic review, Ryan et al. (2010) only considered alcohol use. Although it is understandable that substances are examined separately, given their differing legal frameworks and social acceptability of use, we argue that it is crucial to examine alcohol, tobacco and drug use together in one review. Adolescents tend to use more than one substance at a time (Fraga et al., 2011; Torabi et al., 1993) so focusing on one substance, such as alcohol, does not necessarily reflect the reality of their use. Also, given that the legal status of each substance is different, parents may have different views on smoking and alcohol compared to drugs. For example, Mallick (2003) found that communication about drug use is incredibly challenging for parents, particularly due to the stigma attached to use. Finally, while communication has been shown to be protective, there is little information regarding which specific elements are effective, and should therefore be promoted. It may be that there are specific types of communication that are more effective than others. Thus, in order to address the gaps in the literature, an integrative review of the literature was conducted. This review aimed to answer the following question: What elements of connectedness and communication are important in delaying and reducing adolescent alcohol, tobacco and drug use?
Methods
Using the method outlined by Whittemore and Knafl (2005) for conducting integrative literature reviews, a comprehensive and rigorous search of the literature was original research, using any study design; (v) related to smoking or alcohol or drug use; and (vi) related to parent-child communication and/or connectedness. As there is a lack of universal definition of PCC, a decision was made to include studies which involved research into emotional bonds and relationships with parents. Reference lists of relevant papers were also searched by hand for potentially useful studies, eliciting ten papers. In total, 42 articles were included in the review. The details of the literature search process are presented in Figure 1 . Of these studies, 21 used a longitudinal survey design; 14 used a cross-sectional survey design; and seven were qualitative, utilising mostly individual interviews, with either adolescents or parents.
Including both qualitative and quantitative studies, despite their different approaches and analyses, should provide a deeper and more comprehensive understanding of the topic (Whittemore & Knafl, 2005) . Sixteen studies were conducted with adolescents only, 24 with both parents and adolescents and two studies with parents only. The follow-up period from the longitudinal studies ranged from one to 5 years.
The vast majority of studies (n=20) were conducted in the United States of America (USA) and the Netherlands (n=18), with the remainder conducted in the United Kingdom (UK) (n=2), Canada (n=1) and New Zealand (n=1). Papers not relevant to topic removed (n=120)
Papers not relevant to topic removed (n=56)
Results from electronic databases (n=23454) features of each paper, such as sample size, methods used and outcomes measured, were recorded in a database, to assess the quality of the literature. Whittemore and Knafl (2005) highlight the difficulty of quality appraisal in integrative reviews, as studies with different research designs are often included in one review.
The quality of quantitative and qualitative studies were assessed separately using the tools developed by Crombie (1996) and Critical Appraisal Skills Programme (2013) respectively. Each paper was read a number of times to extract the key findings, which were coded and entered into a database to allow for comparison.
These codes were then compared to identify patterns and similarities and differences were identified within these patterns. Finally, major themes were identified and then synthesised, to provide a "comprehensive portrayal of the topic of concern" (Whittemore & Knafl, 2005, p. 551) .
A meta-analysis was not deemed appropriate for this review, due to the nature of the studies included. Meta-analyses are often performed using randomised controlled trials (RCTs) in which there are similar measureable outcomes (Crombie & Davies, 2009 ). The studies included in our review mostly used cross-sectional or longitudinal survey data, and the outcomes were somewhat diverse. For example, some studies examined initiation of substance use, others measured rates of use while some measured attitudes towards substance use. Thus, an integrative review was deemed a more appropriate choice. The details of each paper are presented in Table 1 .
Findings
Importance of PCC and the influence of parents' behaviours Communication is most effective within the context of high levels of PCC (Ackard et al., 2006; Bandi et al., 2008; Carter et al., 2007; Guilamo-Ramos et al., 2008; Horton & Gil, 2008; Kulbok et al., 2010; Razzino et al., 2004) . Adolescents are more likely to display open communication with their parents about general topics when they have high PCC (Luk et al., 2010) . Parents are more likely to have the opportunity to have frequent conversations and set rules effectively when PCC is high (Cleveland et al., 2005; Guilamo-Ramos et al., 2008; Harakeh et al., 2010; Koning et al., 2014; Maggi et al., 2014) . In Chaplin and colleagues' (2014) observational study adolescents' physiological responses were measured during conversations with parents; when parents displayed behaviours suggestive of low PCC, such as criticism and sarcasm, adolescents tended to display higher cortisol levels, which were indicative of greater feelings of discomfort. In terms of smoking, when there are high levels of PCC, adolescents may not wish to disappoint their parents by using cigarettes (Kulbok et al., 2010; Levy et al., 2010) . When PCC is low, smoking is viewed as an act of rebellion, which may increase their motivation to start (Maggi et al., 2014) . High PCC is effective in reducing substance use behaviours and adolescents' fear of disappointment may be particularly motivating.
Parents' behaviour appears to have an influence within PCC. A moderate level of control, supervision and monitoring is viewed, by both parents and academics, as ideal, particularly around alcohol use, with attempts to ensure that adolescents have a sensible relationship with alcohol (Bourdeau et al., 2012; Guilamo-Ramos et al., 2005) . Parents believe that role modelling behaviour around alcohol use, either through abstinence or low alcohol use, is important in delaying or preventing adolescent alcohol use (Bourdeau et al., 2012) . Such behaviours are unlikely to be taken on board when PCC is low. In their cross-sectional study, Tilson et al., (2004) found that the protective effect of PCC disappeared when parents smoked, suggesting an influence of parental behaviour regardless of relationship quality.
Parents' own smoking and alcohol use were found to affect their communication with adolescents in four studies (Harakeh et al., 2010; Levy et al., 2010; Maggi et al., 2014; Mares et al., 2011 Highet, 2005; Kulbok et al., 2010; Sherriff, Cox, Coleman, & Roker, 2008) . The way in which parents talk to their children about substance use is crucial; when they are perceived as lecturing them, adolescents are often unreceptive and do not assimilate these messages (Guilamo-Ramos et al., 2008; Levy et al., 2010; Maggi et al., 2014; Metzger et al., 2013; Sherriff et al., 2008) . Having constructive conversations in which parents and children participate equally appears to be more effective (Chaplin et al., 2014; Highet, 2005) . When conversations are open and involve discussions rather than lectures, adolescents feel more comfortable and report lower rates of substance use (Chaplin et al., 2014) . In terms of alcohol use, parents feel that it is necessary to negotiate boundaries around drinking behaviour, preferring to use a harm reduction than an abstinence based approach (Bourdeau et al., 2012; Highet, 2005; Sherriff et al., 2008) . As might be expected, such an approach does not extend to smoking and drug use, when adolescents are specifically told not to engage in these behaviours (Highet, 2005; Levy et al., 2010; Maggi et al., 2014) . In six studies, parents reported a range of issues when communicating with their children about substance use. Difficulties in starting conversations and concerns about providing inconsistent messages were highlighted by parents (Bourdeau et al., 2012; Sherriff et al., 2008) . Parental worries about adolescent substance use often influenced how they communicated with their children, by avoiding having these discussions (Levy et al., 2010) and by providing lower quality communication (Koning et al., 2013) . There are disparities in terms of parents' and adolescents' experiences of the frequency of communication. Parents think they are talking more frequently about substance use than their children do (Nonnemaker et al., 2012; van der Vorst et al., 2005) , suggesting that either this communication is ineffective or adolescents fail to digest it. Parents appear to struggle to find a balance between discussing substance use with their children and lecturing them. When they lecture, adolescents are unlikely to take these messages on board. Open communication which is based on two-way conversations is crucial.
Frequency vs. quality
Sixteen studies highlighted the differences between frequent and high quality communication about substance use. More frequent communication is associated with higher rates, more positive attitudes towards and lower self-efficacy to refuse cigarette use (de Leeuw et al., 2008 (de Leeuw et al., , 2010 Harakeh et al., 2005 Harakeh et al., , 2009 Harakeh et al., , 2010 Hiemstra et al., 2012; Huver et al., 2006; Otten et al., 2008) ; higher rates of alcohol use and associated problems (van den Eijnden et al., 2011; Koning et al., 2013; Spijkerman et al., 2008; van der Vorst et al., 2005 van der Vorst et al., , 2010 ; and higher rates of cannabis use initiation (Nonnemaker et al., 2012) . It is unclear as to the direction of this relationship: parents' frequent communication may be ignored and adolescents start using substances; or parents communicate more frequently when they believe their adolescents are using substances. Authors have suggested that the latter may be the case but longitudinal studies are required to examine the direction of the relationship (Harakeh et al., 2005 (Harakeh et al., , 2009 (Harakeh et al., , 2010 Huver et al., 2006; van der Vorst et al., 2005) . High quality communication, conversely, is associated with lower rates of smoking, more negative attitudes and higher self-efficacy to refuse cigarette use (de Leeuw et al., 2008 (de Leeuw et al., , 2010 Harakeh et al., 2005 Harakeh et al., , 2010 Otten et al., 2008; Ringlever et al., 2011) ; lower rates of alcohol use and higher self-efficacy to refuse (van den Eijnden et al., 2011; Koning et al., 2013; Mares et al., 2013; Spijkerman et al., 2008) .
While Koning et al. (2014) found no association between quality of communication and alcohol use, they still promote the use high quality conversations. Three studies found that frequent communication was indirectly protective against alcohol, tobacco and cannabis use, only when combined with high quality communication and high PCC (Cleveland et al., 2005; Huansuriya et al., 2014; Huver et al., 2007) . Thus, having frequent conversations with adolescents about substance use is not enough; these conversations must also be of high quality, in which communication is them not to use substances, adolescents feel threatened and report increased rates of alcohol, tobacco and drug use (Chaplin et al., 2014; Huver et al., 2006; Kam, 2011) , although in one study the results were positive but not statistically significant (Nonnemaker et al., 2012 (Chaplin et al., 2014; Huver et al., 2006) . However, in one study, discussion of consequences had no effect on alcohol use (Reimuller, Hussong, & Ennett, 2013) and in another had a detrimental effect on cannabis use initiation (Nonnemaker et al., 2012) . Talking about consequences of use has a detrimental effect unless these conversations involve discussions of health risks.
Overall, harder communication is only effective when communication is of high quality; and softer communication is beneficial when adolescents are informed about health risks and when these messages are educational and informative (Chaplin et al., 2014; Maggi et al., 2014) .
Disclosures
Parents often talk about their own or others' substance use as a way of initiating conversations and to convey messages about health risks (Guilamo-Ramos et al., 2008; Kulbok et al., 2010; Sherriff et al., 2008) . However, such an approach may be detrimental, increasing substance use. When mothers reported high levels of alcohol use, they were more likely to talk about their own negative experiences of alcohol use and when they did so, adolescents were more likely to consume greater amounts of alcohol (Handley & Chassin, 2013) . Parental disclosures are also associated with more favourable beliefs towards substance use behaviour (Kam & Middleton, 2013) . One study, however, found that parental disclosures were associated with higher self-efficacy to refuse alcohol (Mares et al., 2013) . Thus, parents should exercise caution when discussing their own negative experiences, particularly around alcohol use, as they may normalise these behaviours for their children, leading to increased use.
Alcohol is acceptable but tobacco and drugs are not A common theme throughout the literature was that parents deal with alcohol, tobacco and drug use differently. Alcohol is viewed as a normal, acceptable behaviour for adults, and to some extent adolescents, particularly in the UK. In the study by Bourdeau et al. (2012) most parents stated that alcohol use by their adolescent was either forbidden or limited to particular drinks or occasions. However, a number of parents reported both types of rules, suggesting a lack of consistency in their messages around alcohol use. One of the central messages promoted by parents in another study was that alcohol, when used in moderation, is a normal part of life; parents reported trying to limit the types of alcohol their adolescents could drink and the occasions and locations in which alcohol use was allowed (Sherriff et al., 2008) . Parents attempt to negotiate boundaries around alcohol use and ensure that adolescents drink safely and in moderation, as well as providing information about the risks and harms (Highet, 2005) . However, inconsistent rules around alcohol use may be confusing for young people and therefore increase use (Koning et al., 2013) . Smoking is often forbidden or opposed, even when parents themselves smoke (Kulbok et al., 2010; Levy et al., 2010) , possibly due to the perceived health risks associated with smoking. Drugs are viewed as particularly harmful and, as a result, are often difficult to discuss. In one study, adolescents noted that their parents frequently discussed alcohol use, but rarely discussed cannabis use, with discussions only occurring after they had been caught using (Highet, 2005) .
Permissive messages and inconsistent rules around alcohol use can be confusing and increase use (Koning et al., 2013; Reimuller et al., 2013) , while forbidding the use of tobacco and drugs can also increase use (Chaplin et al., 2014; Huver et al., 2006; Kam, 2011) . More research is required to examine communication around drug use, with Highet (2005) stressing that parents need to talk to young people about drugs before problematic use occurs.
Thus, alcohol use is viewed as normal and inevitable, tobacco use is discouraged and drug use is forbidden and hidden. This is reflected in the focus of the studies included in this review, with 14 examining alcohol use, 17 smoking and 9 examining a range of substances; only two studies focused specifically on cannabis use. The stronger focus on alcohol and tobacco than drug use may be due to drugs being less acceptable to consume, more difficult to talk about and therefore study. Examining alcohol, tobacco and drug use together in one review provides a greater understanding of the complexities of communication about substance use.
Discussion
As far as we are aware, this is the first integrative review to examine the specific elements of parent-child connectedness and communication in the context of adolescents' alcohol, tobacco and drug use. Previous reviews suggested that good general communication is protective against alcohol use (Ryan et al., 2010) ; and that high levels of connectedness are protective against all three substances (Kingon & O'Sullivan, 2001 ). This review adds to the evidence base in two ways: firstly, it encompassed a wider assessment of the literature, examining the three related factors across all substances. This is important as adolescents do not tend to view alcohol, tobacco and drugs as distinct substances, both legally and in terms of use, so it seems illogical for such substances to be examined separately in the literature.
Secondly, it provides an enhanced understanding of the key elements of the interaction between PCC and communication and how these influence adolescent substance use.
Despite some conflicting findings, the findings of this review suggest that high levels 
Limitations
Despite these generally consistent and comprehensive findings, a number of limitations were observed. The sample size of included studies varied greatly, ranging from 116 (Chaplin et al., 2014) to 11,728 (Nonnemaker et al., 2012) participants. Studies varied in terms of how the concepts of PCC and communication were defined and measured, as well as how substance use was measured. The findings may also be limited by the majority of studies using cross-sectional designs, in that causal inferences cannot be made. There are also a number of caveats of this integrative review. Firstly, only English language papers were included, which may bias the results. Secondly, it is important to recognise that 20 studies were conducted in the USA and 18 in the Netherlands. While the findings of these studies may be applicable to other populations, there are cultural and policy differences. For example, the legal drinking age in the Netherlands, like the majority of European countries, is 18 years, compared to 21 years in the USA (Jernigan, n.d.) . The law in the Netherlands has recently changed, so that when these studies were conducted, the legal drinking age was 16 years (Dutch Institute for Alcohol Policy (STAP), 2013).
Thus, future research is required in other countries to examine whether such findings are replicable, as well as to explore differences in parenting styles in countries with more liberal views and laws, and how such practices might affect communication about substance use. Finally, the aim of this review was to examine the diverse literature on three key potentially protective factors across a range of substance use behaviours; meta-analysis was not possible. While integrative reviews may be viewed as the lacking rigour and objectivity of systematic reviews and meta-analysis, the methods used in this review were comprehensive and rigorous, using the approaches specified by Whittemore & Knafl (2005) .
Conclusion and implications
The current integrative review of the literature provides important evidence that PCC, Adolescents (age range 11-17 years, mean age 12.6 years; 50.5% male) Parents (mean age 35.4 (mothers), 36.9 (fathers); 70% mothers and 73% fathers were white; most had some college/college degree; 54% were alcoholics)
Parental drinking was associated with more disclosure of negative alcohol experiences, which was associated with higher rates of initiation. 
